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cular plate is a spiral grccve into which works a pin 
controlling the stage. Mr. Griffith states that with this 
appliance, a very perfect focal adjustment can be ob- 
tained. 

Illustration No. I shows the instrument attached to a 
table by a screw support, the mirror placed in position 
above the stage. As an adjunct to a dissecting table the 
Griffith microscope, thus used, would be found most 



useful, occupying no surface space. In excursions it 
could by the same means be attached to the side of a 
tree or to a ferce. No arrangements have been as yet 
completed for the manufacture of this instrument, but it 
is believed they will shortly be made by a firm who will 
undertake to produce them at a reasonable cost, as 
Mr. Griffith has aimed to construct a serviceable portable 
instrument at a moderate price. 




Griffith's Portable Microscope. (Fig. 2.) 



ON CHICKEN CHOLERA: STUDY OF THE CON- 
DITIONS OF NON-RECIDIVATION AND OF 
SOME OTHER CHARACTERISTICS OF THIS 
DISEASE.* 

By M. L. Pasteur. 

I. 

In the communication which I had the honor of pre- 
senting to the Academy in the month of February last, I 
announced, among other results, that chicken cholera 
originates in a microscopical parasite ; that there is an at- 
tenuated virus of this disease, and that one or more inocu- 
lations of this attenuated virus may preserve chickens from 
death when inoculated with the virus of maximum viru- 
lence. On account of the striking similarity that these two 
forms of virus present with the effects of variola and vac- 

* Translated from the Comptes Rendus de VAcademie de Sciences, of 
April 26th, x88o. page 952, by P. Casamajor. The translation of the first 
P a ger of this series appeared in the Chemical News, vol. xli M page 4 (July 



cine in man, it becomes interesting to ascertain not only 
if the immunity from the more aggravated form of virus 
is absolute, for the regions of the body which have under- 
gone the preventative inoculation, but also if this immu- 
nity exists in the system, no matter what portion of the 
animal may have been inoculated, and what may have 
been the manner of introducing the virus.f 

To explain with brevity the results which I have to com- 
municate, I may be allowed to use the word vaccinate, to 
express the act of inoculating a chicken with the attenuated 
virus. This being admitted, I may state, as the result of 
many experiments, that the effects of vaccination are very 
variable. Some chickens are little affected by the most 
virulent virus after one inoculation of the attenuated virus ; 
others require two such inoculations, and even three. In 
every case, the preventive inoculation does some good, be- 

t From all I have seen and read of vaccine in man, and from my experi- 
ments on chicken cholera, I infer that vaccine rarely acts as a complete 
preventative. There are cases cited of vaccinated persons who have had 
the variola, and there are even cases of persons who have had it, after- 
wards, as much as three times. 
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cause it acts in a certain measure. Vaccination, then, 
may be of several degrees ; but we may always succeed 
in completely vaccinating a chicken, which means that we 
can bring it to such a condition that it becomes incapable 
of being affected by the most virulent virus. 

To make this matter clear, I will now give the results 
of experiments :— I take eighty new chickens (I call new 
those which never suffered before with chicken cholera). 
Twenty of these I inoculate with the most virulent virus, 
and they all die. Of the sixty that remain, I take another 
lot of twenty, and I inoculate them with that quantity of 
the most attenuated virus which the point of the needle 
will take up* — and not one dies. Are they then vacci- 
nated for the aggravated form of virus ? Some are and 
some are not, for if I afterwards inoculate these twenty 
chickens with the most virulent virus, six or eight of them 
will not die, although they may be ill, while in the first 
case every inoculated chicken died. I take again from the 
remaining chickens another lot of twenty, and these are 
vaccinated with the attenuated virus exactly as the pre- 
ceding lot, and, a week afterwards, they are again vac- 
cinated in the same manner. Are they now safe from the 
virulent virus ? We now inoculate these twenty chickens 
with this virulent virus, and, instead of there being six or 
eight which do not die, there are twelve or fifteen. Finally, 
I take the twenty remaining chickens, and vaccinate 
them successively three or four times. If now I come to 
inoculate them with the most virulent virus, not one will 
die. In this case, chickens are brought to the condition 
of animals which are incapable of suffeiing from chicken 
cholera. 

As to the cause of non-recidivation, I find it impossi- 
ble to resist the idea that the microscopic germ, which 
causes the disease, finds in the body of the animal condi- 
tions suitable to its development, and that to satisfy the 
necessities of its life, the germ alters certain substances, 
or destroys them, which comes to the same thing, 
whether it assimilates them, or whether it consumes 
them with oxygen borrowed from the blood. 

When complete immunity has been reached, the most 
virulent germ may be inoculated into any of the mus- 
cles without producing any effect. This means that 
the cultivation of the germ has become impossible 
in these muscles. They no longer contain food for the 
germ. 

It is impossible to convey the impression that cne re- 
ceives from observing such phenomena. Here are twenty 
chickens which never had this disease. I inoculate them 
in their pectoral muscles or, still better, in the muscle of 
the thigh, so as to observe with greater ease the effect of 
the innoculation. The next day all the chickens are 
lying down ; they are very lame and seem overcome by 
sleep. The inoculated muscle becomes of enormous size, 
and is profusely filled with the parasites. From time to 
time, a chicken dies, and, at the end of forty-e'ght hours 
they are all dead. We may take also twenty chickens, 
previously vaccinated several times, and inoculate them 
at the same time as the others, with the same virus, in 
equal quantities. The next day and the next, they are 
all alive and in good health ; they eat and cackle as 
usual ; the cocks crow ; the inoculated muscles present 
nothing abnormal. There is not even a sign to show 
where the skin was punctured. This healthy condition 
remains permanent. 

We may now inquire whether the impossibility of cul- 
tivating the parasite is not limited to the muscles which 
have been inoculated. This may be answered by intro- 
ducing the deadly virus in the blood vessels and in the 
digestive organs. I have taken ten chickens, never before 
inoculated, and ten others inoculated several times with 
the mild virus. I have then injected the worst form of 
virus in the jugular vein of all these chickens. The 

* There are degrees of attenuation as well as of virulence. I will give 
explanations in a future communication, 



first ten have died rapidly ; many of them within twenty- 
four hours. The ten vaccinated chickens, on the con- 
trary, have only been slightly ill from the incision of the 
skin and of the jugular vein, and were soon in good 
health. This shows that the bleed of these ten chickens 
was itself vaccinated, which means that previous cultiva- 
tion had deprived it of the materials fit for further devel- 
opments of the germ. 

As to the introduction of the parasite in the digestive 
organs, I have imitated the epidemics which depopulate 
poultry yards, by introducing the parasite in the food of 
the chickens. On the nih of March I brought together 
twelve chickens, bought at the market that very morn- 
ing, and twelve others, previously vaccinated several 
times. Every day I gave to these twenty-four chickens 
a meal of the diseased muscles of chickens, who had died 
from chicken cholera. Through the combs of the twelve 
chickens which had not been vaccinated I passed a plati- 
num wire, so as to distinguish them from the other 
twelve. On the next day the unvaccinated chickens 
began to sicken and die. On the 26th of march the ex- 
periment terminated. Seven of the chickens that had 
not been vaccinated have died, and a post mortem exam- 
ination reveals the fact that the disease was introduced 
in the system, either through the first portion of the ali- 
mentary canal, or, more frequently, through the bowels, 
which were highly inflamed, and sometimes ulcerated, in 
a manner which recalls the lesions of typhoid fever.* 
The five other unvaccinated chickens are more or less 
ill, one seriously so. As to the twelve vaccinated 
chickens, not one has died, and to-day f they are all alive, 
and in good health. We may now sum up the results as 
follows : 

It is the life of a parasite, in the interior of the body, 
which causes the disease known as chicken cholera and 
which causes death by this disease. When the cultiva- 
tion of this parasite cannot take place in the body of a 
chicken, the disease does not show itself. The chicken 
is then in the constitutional condition of animals which 
chicken cholera cannot attack. Animals in this condi- 
tion may be said to be born vaccinnated for this disease, 
because the foetal evolution has not placed in their bodies 
the proper food of the parasite, or because substances, 
which could serve as such food, have disappeared while 
they were yet young. We must not wonder that there 
are constitutions more or less apt to receive inoculations 
of certain kinds of virus, for, as was announced in my 
first note, the broth of beer-yeast is entirely incapable of 
supporting the life of the parasite of chicken cholera, 
while it is well adapted to the cultivation of a multitude 
of microscopical germs, notably of the bacteridia of 
carbuncular disease. 

The explanation to which we are led by the facts al- 
ready mentioned, of the different degrees of constitutional 
resistance of some animals, as well as of the immunity 
which chickens acquire by preventive inoculations, must 
seem a natural one, if we take into consideration that 
every cultivation modifies the medium in which it takes 
place. In the case of ordinary plants, the soil is modi- 
fied, in the case of parasites, the animals and plants on 
which they live are also modified. The same thing hap- 
pens with the liquids in which they live, in the case of 
ferments and other microscopical germs. The modifica- 
tions which take place have this character in common, 
that new cultivations of the same species in these media 
soon became difficult or impossible. If chicken-broth is 
used for cultivating the germ of chicken cholera, and if, 
after three or four days, the liquid is filtered, to separate 
all the germs, and furthermore, if after this fresh quanti- 
ties of the germs are placed in the filtered liquid, it will 



* The blood is full of parasites, and the interior organs are frequently- 
covered with pus and false membranes, particularly next to the intestinal 
pockets, through which the germ seems to have penetrated, 

+ April 26th, 
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be found incapable of producing the feeblest develop- 
ment. Perfectly limpid at first, the liquid remains in- 
definitely limpid. 

We are led to believe that the cultivation of the attenu- 
ated virus in a chicken places its body in the same state 
as that of the liquid which can no longer sustain the life 
of the germ of disease. We may extend the comparison 
still further, for, if we filter the broth on the second day 
of the cultivation, instead of on the fourth, the filtered 
liquid will still permit the cultivation of the germ, but 
less readily than at first. This may enable us to under- 
stand that the cultivation of the attenuated germ in the 
body of a chicken may not have removed all the food for 
the germ. The remainder may allow a fresh cultivation 
of a feebler kind. This is the same as a first vaccina- 
tion. Subsequent inoculations will remove progressively 
all the materials for the cultivation of the parasite. 
Through the action of the circulation, a time will come 
when any new cultivation on the animal will remain un- 
productive. Then the disease cannot recidivate, and the 
subject becomes perfectly vaccinated. 

It may seem astonishing that the first cultivation could 
have stopped before all the food of the germ has been 
destroyed ; but we must not forget that the germ is 
aerobian,! and that, in the body oi an animal, it does not 
find the same conditions as in an artificial medium of 
cultivation, in which there are no obstacles to its propa- 
gation. In the body, on the contrary, it finds opposition 
from the cells of the organs, which are also aerobian, and 
are continually absorbing oxygen. 

We might also account for the fact of non-recidivation 
by admitting that the life of the germ, instead of destroy- 
ing certain substances in the body of an animal, on the 
contrary, adds other substances which act as an obstacle 
to its further development. The history of the life of 
these inferior beings, of all beings in fact, authorizes this 
supposition. The excretions due to vital functions often 
prevent vital functions of the same nature. In some fer- 
mentations, antiseptic products are formed while fermen- 
tation is going on, and even by the action of ferments, and 
these products put an end to further action, even if there 
are still substances left capable of undergoing fermentation. 
In the cultivation of our germ, there might, in the same 
way, be substances formed whose presence might explain 
non-recidivation and vaccination. 

Our artificial cultivation of the parasite will enable us to 
examine this hypothesis. If we prepare an artificial cul- 
tivation of the germ of chicken cholera, we may evaporate 
the liquid in vactco while cold, then bring it back to its 
original volume by the addition of chicken broth. If the 
extract contains a poison which destroys the germ, and if 
the presence of this poison is the cause of its non-develop- 
ment, the cultivation of the germ cannot take place in this 
liquid. On the contrary, the development does take 
place without difficulty. We cannot then believe that, 
during the life of the parasite, there are substances pro- 
duced which prevent its further development. This is a 
corroboration of the opinion which we have expressed on 
the cause of non-recidivation in certain virulent diseases. 



Density of Liquid Oxygen. — J. Offret has revised Pic- 
tet's calculation of the density of liquified oxygen and con- 
siders the method inadmissable. His own calculation gives 
0.840. 

Explosive Antimony. — A solution of crystalline anti- 
mony chloride and hydrochloric acid at 1.12 sp. gr. was 
prepared so as to stand at 38 B. On electrolysis with the 
Lechlanche element there was obtained in twenty to twenty- 
four hours a most explosive deposit. — E. Mascarenas y 
Hernandez. 



t Pasteur divides germs and other microscopic organisms into aerobians 
(requiring air to live) and anaerobice (which do not lequire air). — Trans- 
lator. 



ASTRONOMY. 

The Roman Academy of Sciences has awarded half of 
the King Hubert Prize to Dr. Wilhelm Temple, Director 
of the Acetri Observatory at Florence, for his observa- 
tions on Nebulae. 

The second Part of Vol. II. of papers relating to the 
Transit of Venus has recently been published by the 
Paris Academy of Sciences. It contains, amcng other 
things, the last of the Memoirs relating to the expedition 
to the island of St. Paul, the Meteorology by Dr. Roche- 
fort, and the Geological Researches made at Aden, Re- 
union, St. Paul, Amsterdam and Seychelles, by M. 
Velain. The first Part of Vol. III., which is to contain 
a report of the work done at Campbell Island, is in pre- 
paration. 

The " Reports of the Total Solar Eclipses of July 29, 
1878, and January 11, 1880," forming Appendix III, to 
the " Washington Observations for 1876," has just been 
distributed from the Naval Observatory. 

Owing to an error in the telegraphic dispatch, the dis- 
coverer of Comet/, 1880, was called PennuU. It should 
have been Dr. C. F. Pechiile, of Copenhagen. The 
comet seems to have two tails, one pointed towards the 
sun, and the other punted about N. 15 /. 

Astronomical Memoranda : — (Approximately 
computed for Washington, D. C, Monday, February 7, 
1881.) 

Sidereal time of Mean Noon, 2i h n m 49 s . 

Equation of time, 14™ 25 s . 

Mean noon preceding apparent noon. 

The Moon crosses the meridian at about 8.30 P. M. 
Full moon occurs on the 13th, and the last quarter on 
the 21st of the month :— New moon on the 29th. 

Mercury is still evening star, following the sun by 
nearly an hour. He reaches his closest position to the 
sun on the 21st, and "greatest elongation " on the 22nd. 

Venus is still the most conspicuous object in the even- 
ing sky. She increases her apparent distance from the 
sun until Feb. 2o d 7 11 , when she reaches " greatest elong- 
ation " East, an angular distance of 46 34'. 

Mars crosses the meridian at about 10 o'clock in the 
morning. He is nearly 23 south of the equator. 

Jupiter and Saturn form with Venus an unusually 
good opportunity for the amateur astronomer to make 
use of his telescope in the early part of the evening. Jup- 
iter and Venus will be in conjunction on the 21st. 

Uranus is on the meridian about two hours after 
mid-night, and Neptune about half-past five in the after- 
noon. Uranus is in conjunction with the moon on Feb. 
15th. 

The Comfttcs Rendu* for Jan. 3, 1881, contains a 
paper by M. Rouget upon a method for use at sea, and 
for travelers, explorers and others, for determining lati- 
tude and sidereal time, dispensing with the measure- 
ment of angles. 

Two stars are observed having at a given moment, the 
same altitude : such observations are combined in pairs, 
and by merely noting the time which has elapsed be- 
tween the two observations, a simple interpolation in 
tables prepared for the purpose will give the sidereal 
time and the latitude of the place of observation. For- 
mulae are given for the case mentioned above, and also 
for deducing the latitude and sidereal time from stars 
having the same azimuths, or azimuths differing by 180 . 
A succeeding paper by the same author extends the for- 
mulae to the determination of longitudes, by employing 
observations of the moon. 

w. c, w. 



